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EXECUTIVE SUMMARY

This report provides comprehensive guidelines to improve e-waste management for lighting,
cooling, and photovoltaic equipment in the SADC and EAC regions as part of the Energy Efficient
Lighting and Appliances in Southern and Eastern Africa (EELA), project funded by the Swedish
Government through the Swedish International Development Cooperation Agency (SIDA) and
implemented by UNIDO, with the Southern Africa Development Community Centre for Renewable
Energy and Energy Efficiency (SACREEE) and the East African Centre of Excellence for Renewable
Energy and Energy Efficiency (EACREEE) serving as the execution centers. It begins with a detailed
situation analysis, presenting generation data, current regulations, and regional initiatives. The
analysis highlights the technical challenges and opportunities in refurbishing, dismantling, and
recycling these waste streams, emphasizing the need for policies that consider logistics and the
entire value chain to promote a circular economy.

A regional strategy, akin to the EACO model, is proposed for EAC and SADC regions, aimed at
harmonizing efforts and establishing a robust EPR framework. This framework would offer legal
and administrative support, business opportunities, and knowledge transfer, facilitating national
policy development. Steps for launching an EPR framework are outlined to help countries identify
gaps and plan next steps, regardless of their current implementation stage.

The Guidelines stress the importance of infrastructure and capital investments to maximize
material and energy recovery from end-of-life equipment. Feasibility studies, supported by
comprehensive data, are essential for understanding the collection, transport, and export value
chain of WEEE businesses, and understanding the suitable ratio for local recycling versus WEEE
component exports. While exporting certain components to advanced recovery facilities is currently
necessary, the long-term vision is to establish advanced recycling hubs in Africa, promoting legal
and efficient WEEE trade within compliant African recyclers. Additional benefits to circularity are

job creation and an ever-increasing business environment for SMEs and entrepreneurs in the field.

The financial aspects, including the need for funding and capital investment estimation, are
addressed, highlighting the role of EPR in balancing financial responsibility between the private and
public sectors. Government involvement remains crucial, but only for key roles and functions. The
report concludes by outlining the necessary capacities and awareness for sustainable WEEE
management, detailing the roles of various stakeholders and the knowledge required to fulfil them.
Early public awareness and understanding of the e-waste market dynamics are crucial for effective
policy design, enforcement, and implementation.
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List of Definitions

Dismantling (Careful) manual separation of equipment parts and components. Tools such as electric or pneumatic
screwdrivers can be deployed to accelerate the speed of dismantling.’

Distributor Any natural or legal person in the supply chain, other than the manufacturer or the importer, that makes a device
available on the market, up until the point of putting into service.?

EPR A policy principle to promote total life cycle environmental improvements of product systems by extending the
responsibility of the manufacturers of the product to various parts of the entire life cycle of the product, and
especially to the take-back, recycling and final disposal of the product.?

Generator Any person or entity whose act or process produces hazardous waste or whose act first causes a hazardous
waste to become subject to regulation.*

Hazardous A hazardous waste is a waste with properties that make it dangerous or capable of having a harmful effect on
human health or the environment. Different jurisdictions determine what the dangers are; some examples are
flammable, toxic, mutagenic properties.®

Importer ‘Importer’ means any natural or legal person established within a country (or region with common jurisdiction,
such as the European Union) that places a device from a third country on the European Union market.®

Informal sector Informal sector (enterprise-based definition) refers to the production and employment that takes place in
unincorporated, small or unregistered enterprises.’

Manufacturer A manufacturer is a person or company that produces finished goods from raw materials by using various tools,
equipment, and processes, and then sells the goods to consumers, wholesalers, distributors, retailers, or to other
manufacturers to produce more complex goods.®

Non-valuable Non-valuable fractions of e-waste refer to fractions for which there is no market demand or represent unwanted
fraction costs. Examples are most thermoplastics with flame retardants.®

Official business Economic activities carried out by economic operators registered as legal entities with an operating license which
activities obliges them to pay taxes; these operators are subject to regulation and governmental oversight.’®

" End-of-life management for ICT equipment. ITU, 2012. Retrieved from https.//www.itu.int/dms_pub/itu-
t/oth/4B/04/T4B0400000B0013PDFE.pdf. Page: 16

2 MDCG 2021-27 Rev.1 Questions and Answers on Articles 13 & 14 of Regulation (EU) 2017/745 and Regulation (EU)
2017/746. https://health.ec.europa.eu/document/download/82d9adbc-dbf0-40d4-93ed-
ade673c8232a_en?filename=mdcg_2021-27_en.pdf. Page 3.

3 [b-EC-WEEE] ITU-T L.1021, 2018. Retrieved from https.//api.globalewaste.org/publications/file/177/L-1021-
Extended-producer-responsibility-Guidelines-for-sustainable-e-waste-management.pdf. Page 1

“ Introduction to Generators (40 CFR Part 262). United States Environmental Protection Agency, 2005.
https.//www.epa.gov/sites/default/files/2014-12/documents/gen05.pdf. Page 3

5 U.S. Environmental Protection Agency. (n.d.). Learn the basics of hazardous waste. Retrieved from
https://www.epa.gov/hw/learn-basics-hazardous-waste.

© European Commission, 2020. Factsheet for authorised representatives, importers, and distributors of medical devices
and in vitro diagnostic medical devices. Retrieved from https://ec.europa.eu/health/md_newregulations/overview_en.

7ICLS, 1993 apud Institute for Economic Justice Job Summit Policy Brief Series — Stream 3, Policy Brief 1: Informal
Economy/Sector — August 2018. https.//iej.org.za/wp-content/uploads/2020/07/Stream-3-Policy-Brief-1-Informal-
Economy-Sector.pdf. Page 2.

8 Corporate Finance Institute. (n.d.). Manufacturer. Corporate Finance Institute. Retrieved from
https://corporatefinanceinstitute.com/resources/valuation/manufacturer/#:~:text=What%20is%20a%20Manufacturer’
3F,production%200f%20more%20complex%20goods.

9 ERAN. (n.d.). Glossary. Retrieved May 15, 2024, from https://eranpc.co.za/resources/glossary/.

' Adapted from ISO IWA 19:2017, 2017. Retrieved from https://www.iso.org/obp/uittiso:std:iso:iwa: 19:ed-
1:v1:en:ref:39.
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Photovoltaic
equipment

PRO

Preparation for
reuse

Processing

Producer

Recycling

Refurbishing

Remanufacture

Repair

Retailer

Refers only to solar panels in this document, excluding motors, batteries, inverters, and all other fixtures or
equipment connecting the panels to the grid or consumers.

A Producer Responsibility Organization (PRO) is a company or organization set up by manufacturers to help meet
their regulatory obligations for reclaiming and recycling waste from products. These organizations are common
in electronics-related areas, where used parts are often hazardous and need special disposal techniques.”

Preparation for re-use comprises any operation performed to bring used electrical and electronic equipment or
its components into a condition to meet the requirements of a next potential owner.
In general, this activity may contain the steps of: disassembly; cleaning (including data erasure); inspection;
component exchange; component retrieval; component reprocessing; reassembly, including recombination of
parts; and testing."®

Processing of WEEE involves collecting, manually sorting, and disassembling waste electrical and electronic
equipment, followed by mechanical processing to break down materials, and then separating and recovering
valuable metals, plastics, and other components, while safely disposing of hazardous substances.’?

Producers are defined as any organization manufacturing, assembling and / or importing EEE. This group is
composed of the hardware brands and their associations (IT association, consumer electronics, electronic
components, etc...), but also of "unidentified" producers, when the equipment is non-branded.®

Waste materials are reprocessed into products, materials or substances whether for the original or other
purposes’

Refurbishment comprises any action necessary to restore a unit up to a defined condition in function and form
that may be inferior to a new unit. The output product meets the original functionality specifications. To refurbish
a product requires disassembling the unit only to the extent that is required to ensure the testing and
reprocessing of all components does not meet these specifications. The unit's composition and design is not
changed significantly."®

Remanufacturing comprises any action necessary to build up as-new products using components taken from
previously used electrical and electronic equipment as
well as new components, if applicable. The output product meets the original OEM functionality and reliability
specifications."

Repair comprises any action necessary to correct any faults in a unit preventing its specified operation. The
output product is in functioning condition. To repair a unit requires only process steps necessary to restore the
specified operation. The unit's composition and design are not changed significantly.'

Anindividual or company or business entity that sells goods to consumers through various distribution channels,
including physical stores and e-commerce platforms.
Retailers also play a role in e-waste management by providing collection points for consumers to return their
old or unwanted EEE. These collection points can be found at retail stores, service centres or designated drop-

" Second Life, 2022. The Role of Producer Responsibility Organization (PRO). Retrieved from
https://www.secondlife.earth/learning-center/role-producer-responsibility-organization.

2 HSE. (n.d.). Waste Electrical and Electronic Equipment recycling (WEEE). Retrieved from HSE website:
https.//www.hse.gov.uk/waste/waste-electrical.htm.

'3 Schluep, M., Miiller, E., & Rochat, D., 2012. e-Waste Assessment Methodology: Training & Reference Manual. e-
Waste Africa project of the Secretariat of the Basel Convention. Retrieved from
https.//www.unep.org/resources/report/e-waste-assessment-methodology-training-reference-manual. Page 17

™ EACO East African Communications Organization Working Group 07 on E-Waste Management and Green ICTs.
Regional E-Waste Management Strategy 2022-2027.

5 Solving the E-Waste Problem (StEP) White Paper: One Global Understanding of Re-Use — Common Definitions.
United Nations University/StEP Initiative, 2009. Solving the E-Waste Problem (StEP) White Paper: One Global
Understanding of Re-Use — Common Definitions. United Nations University/StEP Initiative, 2009. https.//www.step-
initiative.org/files/_documents/whitepapers/StEP_TF3_WPCommonDefinitions.pdf. Page: 8
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off locations. Retailers are responsible for properly handling e-waste and transferring it to approved recycling
facilities."®

Reuse Re-use of electrical and electronic equipment or its components is to continue the use of it (for the same purpose
for which it was conceived) beyond the point at which its specifications fail to meet the requirements of the
current owner and the owner has ceased use of the product.’®

Service provider Operator engaging in one or more of the following activities: transporting, dismantling, aggregating, interim
storage prior to export, or recycling facility for cooling, lighting, and photovoltaic equipment.

Unofficial Economic activities carried out by economic operators not registered as legal entities (i.e. without an operating
business license) with income greater than the legal minimum wage as well as above the subsistence-level minimum;
activities these operators deliberately evade compliance with local or national regulations."”

Valuable Valuable fractions of E-waste refer to fractions with market demand, for which the market is willing to pay. It
fractions may be necessary, however, to prepare the materials before sale, for instance by size reduction.’®

WEEE A complex mixture of materials and components that, because of their hazardous content and if not properly

managed, can cause major environmental and health problems.

Waste prevention  Practical actions that reduce the waste quantity and/or the hazard potential and/or the hazardous content of
products and materials prior to becoming wastes. Prevention may include strict avoidance, source reduction,
and direct reuse.3

6 Mondag, 2022. India - Waste Management - A New Dimension to E-Waste Management in India: E-Waste
Management Rules 2022 & The Global E-waste Monitor 2024 by ITU. https://www.mondaqg.com/india/waste-
management/1307756/a-new-dimension-to-e-waste-management-in-india-e-waste-management-rules-2022-.
https.//www.itu.int/hub/publication/d-gen-e_waste-01-2024.

7 Adapted from ISO IWA 19:2017, 2017. Retrieved from https://www.iso.org/obp/uittiso:std:iso:iwa: 19:ed-
1:v1:en:ref:39.

8 ERAN. (n.d.). Glossary. Retrieved May 15, 2024, from https://eranpc.co.za/resources/glossary/.
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HOW TO READ THESE GUIDELINES

The United Nations Industrial Development Organization (UNIDO) is the specialized agency of the
United Nations (UN) that promotes industrial development for poverty reduction, inclusive
globalization, and environmental sustainability. UNIDO is implementing a project entitled “Energy
Efficient Lighting and Appliances in Southern and Eastern Africa” (EELA) to create market and
institutional conditions to transform the market environment to stimulate increased diffusion of
efficient lighting products and appliances across all sectors in the East African Community (EAC)
and Southern African Development Community (SADC) (hereinafter “the Regions”). The project is
implemented by UNIDO in cooperation with the East African Centre of Excellence for Renewable
Energy and Efficiency (EACREEE) and the SADC Centre for Renewable Energy and Energy Efficiency
(SACREEE).

The purpose of these Guidelines is to support government institutions in the development of
policies, standards, and promotion of practices for sustainable e-waste management in the EAC
and SADC regions, namely for lighting and cooling equipment, and solar panels. The document
suggests supplementary measures and points that support the recommendations, particularly the
development of extended producer responsibility (EPR) policies and harmonizing data and
performance standards. The technical recommendations extend to the whole supply chain but
emphasize refurbishment and treatment of those categories including Waste Electric and
Electronic Equipment (WEEE) preventing harm to individuals and the environment.

The Guidelines begin with the results of a situational analysis including Electric and Electronic
Equipment (EEE) and WEEE statistics, an infrastructure assessment, a policy overview on WEEE
and EPR, and positive regional initiatives in Section 0O. A brief explanation on the components and
properties of the 3 WEEE streams in question is presented in Section O, along with explanations in
their intrinsic value and hazards. Sections 1 to 5 then expand on recommendations on strategic 1),
legislative (2), infrastructural (3), financial (0), and social (0) levels.

For understanding these Guidelines, it is necessary to remember that materials in many electronics
do not have any value, and those which do, often require high-end technologies for their extraction.
Therefore, governments should consider the best approaches to ensure the best possible
combination of local manual dismantling and pre-processing techniques in combination with
foreign buyers for valuable components.

The plurality and heterogeneity of the members of the EAC and SADC Regions are acknowledged.
Therefore, the Guidelines propose standardized approaches regardless of the stage of
development and implementation of policies in member states, for each country to tailor measures
and cascade provisions to fit its context.

As a final note, these recommendations are to the best of the authors’ ability harmonized with
publications by the East African Communications Organisation (EACO), International
Telecommunication Union (ITU), Africa Telecommunications Union (ATU), and International
Renewable Energy Agency (IRENA).




l. SITUATIONAL ANALYSIS & LEGISLATIVE CONTEXT

Data and statistics

To understand data and statistics, defining WEEE categories is necessary. Although different WEEE
legal classifications exist, these are often based on the European Union’s system (see

Annex 4)%. Essentially, lamps and any device with a plug or batteries can be classified as e-waste.
This document will focus on i) lighting equipment, ii) cooling equipment, and iii) solar panels in its
propositions and solutions.

In order to understand the magnitude of WEEE generation in a country, there are some strategies
that can be followed to make estimates, for example analyzing EEE imports data from customs.
Countries should ideally have a registry of EEE imports using Harmonized System codes (HS codes)
(see Annex 5). Manufactured or imported equipment “Put on the Market” (POM) for statistics
purposes, combined with devices’ average lifetimes and average weights, can provide an estimate
of WEEE generation trends. By the date of this report, virtually all cooling, lighting, and photovoltaic
equipment was imported to the EAC and SADQegions. Except for five countries (Eswatini, Rwanda,
South Africa, Uganda, and Zimbabwe) manufacturing refrigerators and freezers®®, no Original
Equipment Manufacturers (OEM) for solar panels, lighting equipment, and air conditioners were
identified by the date of the study.

Obtaining statistics for used Electric and Electronic Equipment (UEEE) is challenging, since local
refurbishment and repair efforts are not documented and reported. Because EEE becomes waste
at varying points in time depending on usage, POM, UEEE and estimations of their stock in
households and businesses are helpful to predict WEEE generation rates. Table 1 presents
comparative examples of WEEE generation rates and formal collection in the Region.

According to the Global E-waste Monitor from International Telecommunication Union (ITU), the
generation rate of WEEE increased from 300,000 to 430,000 tons per year in the EAC and from
500,000 to 580,000 tons per year in the SADC between 2019 and 2022%". Moreover, in many
countries, e-waste is the fastest growing waste component.

™9 For statistical purposes, however, some studies additionally adhere to the United Nations University’'s 54 categories
and HS codes (see

Annex 4 and Annex 5 for more details).

20 United for Efficiency (UNEP-U4E) 2021. Overview of the Market on Refrigerating Appliances and Room Air
Conditioners in East and Southern Africa.

21 Cornelis P. Baldé et al., 2024. International Telecommunication Union (ITU) and United Nations Institute for Training
and Research (UNITAR). Global E-waste Monitor Geneva/Bonn. ewastemonitor.info/wp-
content/uploads/2024/03/GEM_2024_18-03_web_page_per_page_web.pdf.
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Table 1: WEEE generation per country, for 202222,
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Formal Infrastructure for WEEE

The total refurbishment and treatment capacity (tons per year) for cooling, lighting, and
photovoltaic equipment in the EAC and SADC is unknown. While pre-sorting and dismantling are
mostly performed by informal or semi-formal actors and generally not documented nor reported
for WEEE, few countries have formal infrastructure for advanced recovery and treatment (namely
South Africa, Namibia, Rwanda)?. In South Africa, one of the most regulated WEEE markets in the
continent, the majority of the companies are aggregating equipment rather than recycling it*“.

Despite refurbishers' efforts to repurpose or repair EEE, design for repair is not a premise for many
international OEMs, and sufficient spare parts are likely to be either unavailable in some EAC and
SADC countries or too expensive to promote such practices effectively. A system that ensures
manufacturers encourage consumers to purchase functional spare parts would be useful but is not
widely available for most WEEE streams, including cooling and photovoltaic equipment. Outdated
equipment and variations in models are an additional challenge.

At the same time, informal and semi-formal actors operate at variable degrees of safety while
attempting to recover valuable components inside cooling and photovoltaic devices. While most
informal e-waste workers are knowledgeable in identifying valuable components within cooling
equipment and are skilled in retrieving them, no incentives (and limited technical possibilities) exist
for handling hazardous components in them (see 0). Since lamps typically cannot be refurbished,

22 Global E Waste Monitor 2024 and Global E-waste Statistics Partnership (GESP), 2024; Hussein Mohamed Omar,
2022. "Solid waste management related legislation: Analysis of its adequacy for implementation of extended producer
responsibility schemes in Tanzania," International Journal of Environmental Analytical Chemistry.

23 United Nations Institute for Training and Research (UNITAR), International Telecommunication Union (ITU), &
International Solid Waste Association (ISWA), 2024. Global E-waste Monitor 2024. United Nations. Retrieved from:
https://ewastemonitor.info/the-global-e-waste-monitor-2024/.

2 Lydall, M., Nyanjowa, W., & James, Y., 2017. Mapping South Africa’s WEEE dismantling, pre-processing and
processing technology landscape. Waste research development and innovation roadmap research report.
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they are discarded and, in the best case, landfilled?>. General data and statistics on refurbishers for
WEEE or a public registry are generally not available in the regions.

For solar panels, distributors may offer support and troubleshoot or exchange damaged panels
within the warranty period, which is usually 6 to 12 months after commissioning a unit. For solar
parks, case-by-case conditions apply and are usually established contractually prior to shipment.
Normally, initial performance tests are conducted for newly shipped panels, and defective or
damaged units are sent back. Generally, all defective or end-of-life (EoL) solar panels are either
shipped back to the producer for reprocessing or landfilled locally. Of all its valuable materials, only
aluminium can be recovered manually or with basic tools and resold in local markets.

The time taken to obtain a license to operate a WEEE management facility and the associated costs
of Environmental Impact Assessment (EIA) studies and other investigations are a constraint
experienced by firms across all stages of the value chain?®. Additionally, a challenge faced by formal
facilities to treat on an advanced level (beyond manual dismantling), especially for cooling
equipment, is obtaining the recognition by the Basel, Rotterdam, and Stockholm (BRS) Secretariats.
This means that a facility located in an EAC or SADC country, able to manage a certain category of
WEEE, will not be allowed to import materials from neighboring countries until it can be recognized
by BRS, thereby foregoing gate fees and material flows to European or other facilities?’.

Also relevant for infrastructure are collection vehicles, especially for bulky cooling and photovoltaic
devices, and "“drop-off points” or collection points for lamps. Collection capacities, such as the
number of licensed transporters and tonnages per year, are unknown. Care should be taken when
transporting solar panels to repair or export back to maximize resource recovery. For safety,
refrigerators should always be transported upright to prevent damage to the compressor and
refrigerant system.

International Law & Regional Initiatives

The Basel, Bamako, and Stockholm Conventions are the main instruments regulating the use and
trade of cooling, lighting, and photovoltaic equipment and their components (see Annex 2 for
details). While some EAC and SADC members have ratified the Conventions, definitions,
classifications, and, in particular, differences between EEE for re-use and WEEE among countries
lead to ambiguities. Harmonization is needed to successfully prevent illegal WEEE trade, for
example establishing what constitutes conclusive proof of offences, non-negligible quantities,

25 Only South Africa has banned the landfilling of WEEE.
26 EACREEE, 2019. Overview of the On-Grid and Off-Grid Lighting Markets in East and Southern Africa. Retrieved from:
https.//www.eacreee.org/sites/default/files/eela/reports/att/EELA_SADC _and_EAC_Lighting_Market Assessment

Report_v.2.0.pdf.
27 Stakeholder consultation with EPR policy expert and R2 project manager in Kenya, Ms. Sarah Njahu. 15.04.2024
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offensive behaviour, and functionality tests®®. Nonetheless, compliant WEEE intra-African trade
takes place between South Africa, Nigeria, and Tunisia, Congo, Zimbabwe, and Mozambique®.

The East African Communications Organisation (EACO) aims to harmonize policies, strategies, and
regulations on e-waste management in the region. Under a regional e-waste Strategy?°, Tanzania,
Rwanda, Uganda, Burundi, Kenya, and South Sudan discuss coordination structures and a common
framework that can be “cascaded” into national levels. Although the EACO is primarily focused on
telecommunications equipment, the strategy encompasses all WEEE.

The Common Market for Eastern and Southern Africa (COMESA), on the other hand, is a free trade
area with 21 Member States®’ and promotes increased cooperation and integration in i)
infrastructure, industry, and private sector development, ii) trade and custom services, and iii)
gender and social affairs. COMESA has participated in the development of harmonised Minimum
Energy Performance Standards (MEPS)?? for its members and could contribute to similar initiatives.

The East African Standards Committee (EASC) works for the standardization and conformity
assessment at regional and national level. The Committee also maintains the catalogue and
authoritative texts declared "East African Standards”. Similarly, the Southern African Development
Community Cooperation in Standardization (SADCSTAN) works for the standardization and
conformity assessment in the SADC region. The EASC and the SADCSTAN may be the stakeholders
able to promote standards and certifications schemes such as the e-Stewards Standard, EPEAT, or
EN 506257,

Existing national policies

Across the EAC and SADC regions, there is a wide spectrum of regulatory developments regarding
e-waste, with each country at a different stage of policy drafting, ratifying, and implementation.
Rwanda and South Africa are the only countries to have implemented both e-waste and EPR
legislation. Kenya, Madagascar, Tanzania, Uganda, and Zambia are either revising or developing e-

28 INTERPOL, 2015. Countering WEEE lllegal Trade Market Analysis - Recommendations roadmap Summary Report.
29 International Telecommunication Union and the World Economic Forum, 2021. Policy practices for e-waste
management. Geneva: International Telecommunication Union. api.globalewaste.org/publications/file/278/Policy-
practices-for-e-waste-management.pdf

30 The Regional E-Waste Management Steering Committee Under EACO Working Group 07 “Regional E-Waste
Management Strategy, 2022 — 2027", https://www.eaco.int/admin/docs/publications/EACO%20Regional’%20E-
waste%20Management%20Strategy%202022-2027.pdf.

37 Burundi, Comoros, Democratic Republic of Congo, Eswatini, Kenya, Madagascar, Malawi, Mauritius, Rwanda,
Seychelles, Somalia, Sudan, Uganda, Zambia and Zimbabwe

32 The United Nations Environment Programme (UNEP), together with the EACREEE and SACREEE, are collaborating
under the United for Efficiency (U4E) initiative to harmonize Minimum Energy Performance Standards (MEPS) for
cooling products like air conditioners and refrigerators within the EAC and SADC. This involves regional market
assessments, development of harmonized MEPS and labels, and technical support for implementation, with the goal of
ensuring a minimum performance of imported equipment and standard metrics for assessing its efficiency.

33 Standards applied in mature WEEE regulated markets for service providers and recyclers.
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waste and/or EPR regulations and drafts. Figure 1 illustrates the status of WEEE/EPR legal
developments in the region and Annex 3 lists them.

Angola, Botswana, Comoros, Congo, Eswatini Kingdom, Lesotho, Malawi, Mauritius, Mozambique,
Seychelles, Somalia, South Sudan, and Zimbabwe have not developed formal policy framework for
e-waste management and EPR, highlighting the varied stages of regulation and implementation
across the region.

As for EEE, there are special regulations for lighting and cooling equipment in some of the EAC and
SADC countries. For the first, Kenya, Madagascar, Namibia, Seychelles, South Africa, Uganda,
Zambia, and Zimbabwe have adopted MEPS on a certain degree and have drafted energy-efficiency
policies, demanded labelling efforts and compulsory specifications, as well as banned some
technologies (South Africa banned incandescent lighting in 2014)“.

@ "o reguiations on EPR @) Drafted regulations on EPR for WEEE

. Early EPR initiatives and references in policy . Enforced EPR and WEEE regulations

Figure 1: EAC and SADC regulation status on WEEE and EPR. Source: BFS 2024.

34 EACREEE, 2019. Overview of the On-Grid and Off-Grid Lighting Markets in East and Southern Africa.
https.//www.eacreee.org/sites/default/files/eela/reports/att/EELA_SADC and_EAC_Lighting Market_Assessment.
Report_v.2.0.pdf Last access April 2024
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Needs assessment

To ensure more effective management of WEEE in the EAC and SADC regions, several needs have
been identified. Below are the key needs categorized into four sections: Legal, Infrastructural,
Financial, and Capacities and Awareness.

Legal

1. Clear WEEE and EPR (or similar framework) regulations enactment: Implementing clear
regulations for WEEE and EPR frameworks is crucial for establishing accountability among
manufacturers, importers, and distributors. These regulations ensure that all parties
involved are responsible for the entire lifecycle of electrical and electronic products, from
production to end-of-life disposal. Such frameworks help in reducing environmental impact
and promoting sustainable practices by mandating proper recycling and disposal
mechanisms.

2. Regional harmonized WEEE classifications & equivalences between them: Harmonizing
WEEE classifications across regions ensures consistency and efficiency in handling e-
waste. By establishing equivalent categories and standards, it becomes easier to manage
and track e-waste, facilitating better data collection and reporting. This harmonization
supports international trade compliance and helps in comparing and analysing WEEE
management practices across different countries, promoting regional cooperation and
improved regulatory compliance.

3. Improved monitoring & quality control of imported goods with minimum performance
standards: Enhancing the monitoring and quality control of imported goods is essential to
prevent the influx of low-quality, short-lifespan products that quickly become e-waste.
Setting minimum performance standards ensures that only durable and efficient products
enter the market, thereby reducing the overall volume of e-waste generated. This approach
also protects consumers and promotes the importation of environmentally friendly and
sustainable products.

4. Realistic but binding collection targets: Establishing realistic yet binding collection targets
for e-waste ensures that sufficient amounts of WEEE are collected and properly processed.
These targets motivate stakeholders to actively participate in e-waste management
programs and ensure that the collected e-waste is channelled through formal recycling
processes. Binding targets also provide a measurable benchmark for assessing the
effectiveness of e-waste management strategies and policies.

5. WEEE trade compliant with Basel & Bamako conventions: Ensuring that the trade of WEEE
complies with international conventions like Basel and Bamako is critical for preventing
illegal dumping and promoting environmentally sound management of hazardous wastes.
These conventions provide guidelines for the transboundary movement of hazardous
wastes, ensuring that they are managed and disposed of safely. Compliance with these




conventions helps in safeguarding human health and the environment from the harmful
effects of improper e-waste disposal.

6. Comparable requirements for licensed recyclers & transporters: Establishing comparable
requirements for licensed recyclers and transporters ensures a level playing field and
promotes fair competition within the e-waste management sector. These requirements
include standards for operational practices, safety protocols, and environmental
compliance. By standardizing these criteria, it becomes easier to regulate and monitor the
activities of recyclers and transporters, ensuring waste is handled responsibly.

Infrastructural

7. Data on technological and infrastructural capacities & gaps: Collecting comprehensive
data on the existing technological and infrastructural capacities is essential for identifying
gaps and planning necessary investments. This data helps in understanding the current
state of e-waste management facilities, their capabilities, and the areas that require
improvement. Accurate data collection supports informed decision-making and the
development of targeted strategies to enhance e-waste management infrastructure.

8. Feasibility studies of needed investment in advanced recycling capacities (reducing
exports to Europe & promoting circularity in EAC and SADC): Conducting feasibility studies
to assess the investment needs for advanced recycling capacities is crucial for promoting
circular economy principles within the EAC and SADC regions. By reducing the dependency
on exporting e-waste to Europe and developing local recycling facilities, these regions can
create sustainable waste management systems. Feasibility studies provide insights into
the economic viability and technical requirements for establishing these facilities, ensuring

efficient resource utilization and waste minimization.

9. Landfill bans for WEEE are not enforceable without adequate alternatives: Implementing
landfill bans for WEEE is ineffective without providing adequate alternatives for proper e-
waste disposal and recycling. Ensuring that there are sufficient facilities and systems in
place for collecting, processing, and recycling e-waste is essential before enforcing such
bans. This approach prevents illegal dumping and encourages responsible disposal
practices, protecting the environment and human health.

10. Sufficient interim storage solutions for transboundary cooperation: Establishing sufficient
interim storage solutions for e-waste is necessary to facilitate transboundary cooperation
and efficient waste management. Interim storage facilities provide a safe and temporary
holding space for e-waste before it is transported to recycling or disposal facilities. These
solutions support regional collaboration in managing e-waste and ensure that it is handled
and stored safely, reducing the risk of environmental contamination.

11. Safe & efficient refurbishment capacities and spare parts availability: Developing safe and
efficient refurbishment capacities, along with ensuring the availability of spare parts, is
crucial for extending the lifespan of electrical and electronic products. Refurbishment




reduces the volume of e-waste generated and promotes the reuse of products. Ensuring
the availability of spare parts supports these refurbishment activities and encourages
consumers to repair and maintain their devices rather than disposing of them.

Financial

12. EPR or similar framework to ensure sufficient budgets for WEEE handling: Implementing
an EPR or similar framework ensures that sufficient financial resources are allocated for
the proper handling and management of WEEE. By distributing financial responsibility
among producers, importers, and distributors, these frameworks generate funds needed
for collection, recycling, and disposal activities. This financial mechanism supports the
development and maintenance of sustainable e-waste management systems.

13. Legal enforcement and guarantees to promote investment and Public-Private-
Partnerships: Providing legal enforcement and guarantees is essential for attracting
investment and promoting public-private partnerships (PPPs) in e-waste management.
Legal frameworks that ensure compliance and protect investments encourage private
sector participation and collaboration with public entities.

14. Financial incentives for managing WEEE fractions without market value: Offering financial
incentives for managing WEEE fractions that lack market value encourages the proper
handling and recycling of all types of e-waste. These incentives compensate for the costs
associated with processing and disposing of non-valuable fractions, ensuring that they are
managed responsibly. Financial support for such activities promotes comprehensive e-
waste management and reduces the risk of illegal dumping.

15. Investment needed to improve treatment capacities and thus reduce exports: Investing in
improving local treatment capacities for e-waste is essential for reducing the dependency
on exporting waste to other regions. Developing advanced recycling and treatment facilities
locally promotes a circular economy and ensures that valuable materials are recovered and
reused. Investment in these capacities supports sustainable e-waste management
practices and minimizes the environmental impact of e-waste exports.

16. Fair competition for licensed companies (limiting informal/semi-formal sectors): Ensuring
fair competition for licensed companies by limiting the activities of informal and semi-
formal sectors is crucial for maintaining high standards in e-waste management.
Regulating and formalizing these sectors ensure that e-waste is handled by licensed and
compliant entities, promoting environmental and safety standards. Fair competition
encourages innovation and investment in the e-waste management sector.

17. Formalization of informal organizations to follow standards & report data: Formalizing
informal organizations involved in e-waste management ensures that they follow
established standards and report data accurately. This process integrates these
organizations into the formal sector, providing them with access to resources and support
for improving their practices. Formalization promotes transparency, accountability, and




compliance with environmental regulations, enhancing the overall effectiveness of e-waste
management systems.

Capacities and Awareness

18. Raising public awareness to improve formal WEEE collection: Raising public awareness
about the importance of proper e-waste disposal and the available collection mechanisms
is essential for improving formal WEEE collection rates. Educational campaigns and
outreach programs inform the public about the environmental and health impacts of e-
waste, encouraging responsible disposal practices. Increased awareness leads to higher
participation in formal collection programs and reduces the incidence of improper e-waste
disposal.

19. Capacity building to promote regulation and standard adherence among retailers,
importers, authorities, formal recyclers, transporters, and informal actors: Building the
capacities of all stakeholders involved in the e-waste management chain ensures
adherence to regulations and standards. Training programs and workshops provide
retailers, importers, authorities, recyclers, transporters, and informal actors with the
necessary knowledge and skills to manage e-waste responsibly. Capacity building
promotes compliance, improves operational efficiency, and enhances the overall
effectiveness of e-waste management systems.

20. Harmonization in WEEE classification and reporting across countries’ customs, statistics,
and trade authorities in the region (supporting legal trade): Harmonizing WEEE
classification and reporting across countries' customs, statistics, and trade authorities
supports legal trade and efficient e-waste management. Standardized classifications and
reporting mechanisms facilitate accurate data collection, monitoring, and analysis. This
harmonization ensures consistency in e-waste management practices and promotes
regional cooperation and compliance with international trade regulations.

A summary of needs in the regions for an improved handling of WEEE is presented below. The

Guidelines in O have been developed considering these gaps.




Summary of the needs assessment in the Regions for better WEEE management

Legal

1. Clear WEEE and EPR (or similar framework) regulations enactment
Regional harmonized WEEE classifications & equivalences between them
Improved monitoring & quality control of imported goods with minimum
performance standards

Realistic but binding collection targets

WEEE trade compliant with Basel & Bamako conventions

Infrastructural

7. Data on technological and infrastructural capacities & gaps

8. Feasibility studies of needed investment in advanced recycling capacities
(reducing exports to Europe & promoting circularity in EAC and SADC)

9. Landfill bans for WEEE are not enforceable without adequate alternatives

10. Sufficient interim storage solutions for transboundary cooperation

11. Safe & efficient refurbishment capacities and spare parts availability

\

Financial

12. EPR or similar framework to ensure sufficient budgets for WEEE handling

13. Legal enforcement and guarantees to promete investment and Public-Private-
Partnerships

14. Financial incentives for managing WEEE fractions without market value

15. Investment needed to improve treatment capacities and thus reduce exports

!6. Fair competition for licensed companies (limiting informal/semi-formal /

Capacities and awareness

18. Raising public awareness to improve formal WEEE collection

19. Capacity building to promote regulation and standard adherence among
retailers, importers, authorities, formal recyclers, transporters, and informal
actors

20. Harmonization in WEEE classification and reporting across countries’

customs, statistics, and trade authorities in the region (supporting legal trade

of recyclables)
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Lighting equipment

Different product types are described and illustrated in Table 2 and Figure 2. United Nations
University (UNU) Key Description is a system used to categorize types of electronic and electrical
equipment for waste management and recycling. Lamps are mainly made from glass, but may also
contain mercury, lead, barium, arsenic, nickel, copper, phosphorous, and combinations thereof,
posing pollution and health risks at their end of life (EOL). When in contact with water and acids
stemming e.g. from organic wastes, heavy metals can leach into soil and groundwater. The
lipophilic properties of these metals result in their accumulation in animal tissue and the food chain.
Mercury exposure can lead to neurological and developmental issues, while lead toxicity can cause
neurological damage and developmental harm®. Exposure to arsenic can lead to various health
issues, including skin, lung, bladder, and liver cancer, while inhalation of their and other metal fumes
can lead to additional respiratory issues®.

Table 2: HS codes and UNU key for lighting equipment3” 3,

0501 Lamps (pocket, Christmas, excl. LED&  851310-210 Portable, electric, designed to function by their own source of
incandescent) energy (excluding no. 8512) / Lighting or visual signaling
equipment; electrical, of a kind used on bicycles, excluding

articles of heading no. 8539

0502 Compact Fluorescent Lamps (incl. 853931-90 Discharge lamps, fluorescent, hot cathode
retrofit & non-retrofit) (excl. with double ended cap)

0503  Straight Tube Fluorescent Lamps 853941-49 Arc-lamps/ Ultra-violet or infra-red

0504  Special Lamps (professional mercury, 853931-32-39  Fluorescent lamps, hot cathode/Mercury or sodium vapour/
high- & low-pressure sodium) Discharge lamps, other than ultra-violet lamps

0505 LED Lamps (incl. retrofit LED lamps & NA NA

household LED luminaires)
0506 Household Luminaires (incl. household ~ 940510/20/30  Chandeliers, other electric ceiling or wall lights/Lamps, electric;
incandescent fittings) floor-standing or for table, desk or bedside/Lighting sets of a
kind used for Christmas trees.
0507 Professional Luminaires (offices, public 940540 Lamps and light fittings
space, industry)

35 Kornaros, M., & Mahmoud, Y. A.-G., 2023. Toxicity of heavy metals and recent advances in their removal: A review.
Toxics, 11(7), 580. Retrieved from: https://doi.org/10.3390/toxics 11070580.

36 Balali-Mood, M., Naseri, K., Tahergorabi, Z., Khazdair, M. R., & Sadeghi, M., 2021. Toxic mechanisms of five heavy
metals: Mercury, lead, chromium, cadmium, and arsenic. Frontiers in Pharmacology, 12, 643972. Retrieved from:
https://doi.org/10.3389/fphar.2021.643972

37 United Nations University (UNU), Statistics Netherlands (CBS), BIO Intelligence Service by Deloitte (BIO), & Regional
Environmental Center (REC). 2014. Study on collection rates of waste electrical and electronic equipment (WEEE):
Possible measures to be initiated by the Commission as required by Article 7(4), 7(5), 7(6) and 7(7) of Directive
2012/19/EU on waste electrical and electronic equipment (WEEE). Retrieved from:
https.//ec.europa.eu/environment/pdf/waste/weee/Final _Report_Art7_publication.pdf.

3 Forti, V., Baldé, C.P., & Kuehr, R. (2018). E-waste Statistics: Guidelines on Classifications, Reporting and Indicators
(2nd ed.). United Nations University, ViE — SCYCLE, Bonn, Germany. ISBN: 978-92-808-9066-2 (Print), 978-92-808-
9067-9 (Digital).Retrieved from: https://collections.unu.edu/eserv/UNU:6477/RZ_EWaste_Guidelines_LoRes.pdf.
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Figure 2: Examples of lighting equipment?®.

Advanced processing for compact fluorescent lamps (CFL) and crushed lamps usually involves
either manual horizontal feeding (fluorescent tubes) or crushing and conveyor transport of
materials to a drum sieve. Automatic separation captures glass and fluorescent powder, directing
them through a vacuum system for ventilation and dust extraction. Other fractions are sorted
within the sieve and subsequently shredded, allowing an electrostatic separator to differentiate
valuable non-glass materials into conductive (steel, copper), non-conductive (aluminum, plastic),
and mixed categories. A filtration system further separates fluorescent powder from the air, with a
final stage removing free mercury gas through an active carbon filter. The recovered
fluorescent/mercury powder and contaminated materials (glass, filters) are collected in barrels for
further treatment in a distiller and eventual disposal or advanced recovery.

Cooling equipment

Cooling equipment refers to the equipment listed in Table 3. These devices contain several
hazardous components, including metals (such as steel, copper, and aluminum), plastics, insulating
foam (polyurethane, PUR foam“®), electronic components (potentially containing lead, cadmium,
and mercury), refrigerants (including CFCs, HCFCs, and HFCs with global warming potentials),
compressor oils, and mercury. Improper handling and disposal of these components leads to air
and water pollution, soil contamination, ozone depletion, climate change aggravation, neurological
and developmental issues, carcinogenic effects, and respiratory problems.

New refrigerators and freezers POM do not contain banned and phased-out refrigerant gases or
PUR foam, but the equipment in stock in African households will still reach recyclers and
refurbishers in years to come.

39 The University of Chicago, Environmental Health and Safety. https.//safety.uchicago.edu/environmental-
health/hazardous-waste-and-handling/batteries-lamps-and-ballasts-disposal/ Last access 05/2024

40 PUR foam is a low-dense and very voluminous material, costly to store and transport for that reason. Polyurethane
foam contains various chemicals, including isocyanates, flame retardants, and blowing agents, which can release toxic
gases when burned. These gases can cause respiratory irritation, dizziness, nausea, headaches, additional to creating
smog and acceleration of global warming.
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Table 3: HS codes and UNU key for lighting equipment.

0108 Refrigerators 841821 Refrigerators; for household use, compression-type, electric or other
0108 Refrigerator-freezer 841810 Refrigerators and freezers; combined refrigerator-freezers, fitted with
separate external doors, electric or other
0111 Air conditioners 841510-81-  Air conditioning machines; comprising a motor-driven fan and
82 elements for changing the temperature and humidity, window or wall

types, self-contained/ Air conditioning machines; incorporating a
refrigerating unit and a valve for reversal of the cooling or heat cycle

0109 Freezer 841830-40 Freezers: of the chest type, not exceeding 800l capacity/ Freezers: of
the upright type, not exceeding 900I capacity.

0108 Refrigerators, 841821 Refrigerators; for household use, compression-type, electric or other
compression type

0108 Refrigerators, non- 841829 Refrigerators; household, electric or not, other than compression or
compression type absorption-type

0109 Freezers (upright) <800 L 841830 Freezers: of the chest type, not exceeding 800l capacity.

0109 Freezers (upright) <900 L Freezers: of the upright type, not exceeding 900! capacity.

841840

PUR foam can be treated through mechanical recycling (such as regrinding and adhesive pressing),
chemical processing (including hydrolysis and glycolysis), thermochemical processing (like pyrolysis
and gasification), and energy recovery by incineration’. As for (H)CFCs, they are usually recovered
and purified for reuse. The recovery unit is operated to create a vacuum, drawing the HCFCs from
the equipment into recovery cylinders, where they undergo filtration and purification to remove
moisture, oil, and other contaminants. The purified gases are then transferred to dedicated storage
cylinders for transport to reclamation facilities, where they are further processed to remove
impurities and meet testing performance standards. This may involve distillation, fractionation, or
other purification methods. The reuse of recycled refrigerant is usually restricted to the system
from which it was recovered.

41 Zevenhoven, R. (2004). Treatment and disposal of polyurethane wastes: Options for recovery and recycling. Helsinki
University of Technology, Department of Mechanical Engineering, Energy Engineering and Environmental Protection
Publications. (Report TKK-ENY-19). Retrieved from: http://users.abo.fi/rzevenho/tkk-eny-19.pdf.
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Solar panels

Over 90 percent of the current solar cell market has been based on silicon*?. Cadmium tellurium
(CdTe) solar cells are the second most common*“® and Gallium arsenide (GaAs) solar panels exist to
a minor extent. They are reported to be efficient and durable, thus desirable in challenging

conditions**, Some thin-film solar panels additionally contain copper and/or selenium“>.

Solar panels contain a combination of potentially harmful substances such as lead, cadmium, and
selenium and rare materials like silver, tellurium, and indium. Materials with high embedded energy
values, such as silicon and glass, are also present. One of the main technical challenges to recycling
solar panels is delaminating and removing encapsulant material ethylene-vinyl-acetate (EVA).
Treatment machine providers for solar panels usually achieve separation and size reduction of
ferrous metals, non-ferrous metals, plastic, glass, and EVA.

The recycling process begins by removing the aluminum frame. However, manual removal often
results in glass breakage, hindering further component separation. Proper dismantling of the
aluminum frame allows for the mechanical separation of glass from silicon wafer and back foils. If
not separated properly, broken glass panels containing traces of silver and other materials are
typically sent to local cement industries*. The major components of c-Si panels, including glass,
aluminum, and copper, can be recovered at yields greater than 85% by panel via mechanical
separation. However, without additional thermal, chemical and metallurgical steps, impurity levels
are too high to reach high market values®’. In other words, valuable components in solar panels can
be recovered, but only if they are exported considering the current WEEE management situation in
EAC and SADC regions.

42 GreenMatch. (n.d.). Silicon photovoltaic cells. Retrieved June 5, 2024, from https://www.greenmatch.co.uk/solar-
energy/solar-panels/photovoltaic-cells/silicon.

43 U.S. Department of Energy. (n.d.). Cadmium telluride. Retrieved June 5, 2024, from
https.//www.energy.gov/eere/solar/cadmium-
telluride#:~:text=CdTe%20solar%20cells%20are%20the,to%20conventional’%20silicon%2Dbased%20technologies.

4 Pineda, M., Nerin, C., & Aznar, M., 2021. Plastic pollution research in Mediterranean Islands: A bibliometric study.
International Journal of Environmental Research and Public Health, 18(12), 6107.
https://doi.org/10.3390/ijerph18126107.

45 El-Deeb, F. M., 2019. Modern processing and insights on selenium solar cells: The world's first photovoltaic device.
Journal of Solar Energy Research, 5(1), 12-24. Retrieved from
https.//www.researchgate.net/publication/331405519_Modern_Processing_and_Insights_on_Selenium_Solar_Cell
s_The_World's_First_Photovoltaic_Device.

46 GOGLA The Voice of the Off-Grid Solar Energy Industry 2022. E-waste Toolkit Module 1 Briefing Note Technical
introduction to recycling of off-grid solar products. 6 7

47 Pennington et al., 2016 and Sander et al,, 2007 cited in International Renewable Energy Agency (IRENA), &
International Energy Agency Photovoltaic Power Systems (IEA-PVPS), 2016,
https.//www.irena.org/publications/2016/Jun/End-of-life-management-Solar-Photovoltaic-Panels.



https://www.greenmatch.co.uk/solar-energy/solar-panels/photovoltaic-cells/silicon
https://www.greenmatch.co.uk/solar-energy/solar-panels/photovoltaic-cells/silicon
https://www.energy.gov/eere/solar/cadmium-telluride#:~:text=CdTe%20solar%20cells%20are%20the,to%20conventional%20silicon%2Dbased%20technologies
https://www.energy.gov/eere/solar/cadmium-telluride#:~:text=CdTe%20solar%20cells%20are%20the,to%20conventional%20silicon%2Dbased%20technologies
https://doi.org/10.3390/ijerph18126107
https://www.researchgate.net/publication/331405519_Modern_Processing_and_Insights_on_Selenium_Solar_Cells_The_World's_First_Photovoltaic_Device
https://www.researchgate.net/publication/331405519_Modern_Processing_and_Insights_on_Selenium_Solar_Cells_The_World's_First_Photovoltaic_Device
https://www.irena.org/publications/2016/Jun/End-of-life-management-Solar-Photovoltaic-Panels

NT IN TH AC & SADC REGIONS

There are not enough volumes of solar panel waste yet to justify investments in panel recycling
plants“. They are currently shipped to OEMs or recycling plants or landfilled.

Table 4: HS codes and UNU key for solar panels.

0002 Photovoltaic Panels (incl. 854140/

Photosensitive semi-conductor devices, including photovoltaic cells
inverters)

whether assembled in modules or made up into panels /

85414012 Solar cells, assembled in modules or made up into panels

Overview of recyclable components in WEEE & advanced mechanical processing options

Because WEEE categories and individual equipment models vary greatly, it is important to consider the intrinsic value of
WEEE components in combination with their hazardousness. Usually, the presence of hazardous materials implies that
investments are required in advanced processing equipment and staff training and/or disposal fees and transport at a
hazardous waste landfill. The presence of valuable materials does not automatically mean that it is physically possible

to reclaim them manually or in sufficient quantities to make a profit margin by recyclers. Figure 3 and

Table 5 below illustrates these trade-offs for cooling, lighting, and solar equipment. It is thus

evident that additional financing sources, such as EPR schemes, are necessary to incentivize and
ensure the adequate treatment of WEEE.

Figure 3: Hazardousness and market value of WEEE and their components tradeoffs.

“8 International Renewable Energy Agency (IRENA), & International Energy Agency Photovoltaic Power Systems (IEA-
PVPS), 2016. End-of-Life Management: Solar Photovoltaic Panels. International Renewable Energy Agency and

International Energy Agency Photovoltaic Power Systems. https.//www.irena.org/publications/2016/Jun/End-of-life-
management-Solar-Photovoltaic-Panels.
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